The non-depolarizing muscle relaxant AH8165 has been compared at two doses (0.5 and 1.0 mg/kg) with pancuronium (0.1 mg/kg) during induction of anaesthesia for patients having major cardiac surgery. After barbiturate-opiate premedication and thiopentone induction, administration of pancuronium was followed by no significant alteration in heart rate or arterial pressure. Both doses of AH8165 were followed by significant tachycardia, and the higher dose by arterial hypotension. The lower dose of AH8165 was unsatisfactory for tracheal intubation, but the AH8165 1 mg/kg gave intubating conditions similar to those with pancuronium 0.1 mg/kg.
The undesirable side effects of suxamethonium are largely related to its depolarizing action on the motor end-plate and its post-ganglionic parasympathomimetic actions. Research has therefore been directed to finding a drug of similar onset and duration to suxamethonium, but of a non-depolarizing type. At the same time, an effort has been made to replace tubocurarine with a drug which lacks its histamine-releasing and ganglion-blocking properties. Drugs of apparently shorter action than tubocurarine, such as gallamine (Riker and Wescoe, 1951; Walts and Prescott, 1965) and dacuronium (Feldman and Tyrrell, 1970) , cause tachycardia, while dipyrandium caused a variable duration of paralysis with no advantages over older drugs (Mushin and Mapleson, 1964) .
AH8165 is a non-depolarizing muscle relaxant which has a rapid and brief action in animals (Brittain and Tyres, 1973) . Unfortunately, clinical studies have shown that this drug is not as satisfactory as suxamethonium for rapid tracheal intubation (Arora et al., 1973; Young, Clarke and Dundee, 1975) . Furthermore, its duration of action appears to be similar to the other non-depolarizing relaxants (Simpson et al., 1972; Arora et al., 1973) .
A significant degree of arterial hypotension was observed by Arora and his colleagues (1973) following administration of AH8165 1 mg/kg body weight. This is not found when using pancuronium (Baird and Reid, 1967 1969), and it was considered desirable to compare AH8165 with pancuronium under controlled conditions. Induction of anaesthesia in cardiac surgical patients provides these conditions (Lyons and Clarke, 1972) and such patients are a group in whom cardiovascular stability is essential. In the present study, AH8165 has been compared at two doses (0.5 and 1.0 mg/kg) with pancuronium bromide (0.1 mg/kg) and data relating to other relaxants given under similar conditions are available from the study by Lyons and Clarke (1972) .
METHOD
Sixty patients scheduled for cardiac surgery were studied. They were divided into three groups of 20 according to the relaxant to be given. The management of such patients has been described in detail by Lyons and Clarke (1972) . In those patients who were fully digitalized before operation, digoxin therapy was stopped before operation and, in general, those patients not previously digitalized were given digoxin for 24 hr before operation. The patients were premedicated with pentobarbitone 100 mg given orally 2 hr before operation, followed by morphine 0.14 mg/kg and hyoscine 0.2 mg i.m. 1 hr before operation. With this premedication, the patients arrived in theatre calm, sedated and sometimes asleep, but no evidence of significant cardiovascular or respiratory depression has been found with this regime (Lyons, Clarke and Vulgaraki, 1975) . Under local anaesthesia, an intravenous infusion was set up and a cannula (No. 18 Medicut) was inserted into a radial artery. The e.c.g. and the arterial pressure waveform were displayed on an oscilloscope (Cardiac Recorders) and a permanent record was obtained (Philips Cardiopan 3M).
Induction of anaesthesia was with thiopentone 4.5 mg/kg body weight followed by administration of oxygen 100% or air, for 3 min. At the end of 3 min, the muscle relaxant was given (table I) and assisted ventilation was started with 60% nitrous oxide in oxygen. Tracheal intubation was performed at 6 min. Arterial pressure and the e.c.g. were recorded continuously for 10 min after administration of thiopentone, and samples of arterial blood for gas analysis were taken at 1-min intervals for the first 6 min (until endotracheal intubation was performed).
Intubating conditions were noted and classified according to the scheme of Lund and Stovner (1962) :
Excellent: Well separated cords, not moving, no bucking on the tube.
Satisfactory: Slight movement of the cords when touched, only slight bucking for a short period after intubation.
Fair: Conditions less favourable than in the previous categories, but still permitting intubation.
RESULTS
The three groups were comparable as regards age, weight and cardiac lesion (table I) .
Arterial pressure.
The findings in table II and figure 1 show similar changes to those described by Lyons and Clarke (1972) . There was a highly significant reduction in arterial pressure after the injection of thiopentone in all three groups, but little further decrease during the 3 min after administration of pancuronium 0.1 mg/kg body weight. Tracheal intubation in the pancuronium group was followed by an increase in mean arterial pressure to a value higher than the original pressure. AH8165 0.5 mg/kg body weight led to a significant decrease in arterial pressure (paired t test between 3rd and 6th min; (=3.40; P<0.005). The larger dose of AH8165 was followed by a highly significant decrease in pressure over the next 3 min ((=4.30; P<0.001). With both doses of AH8165, the mean arterial pressure increased following tracheal intubation, but 10 min after induction was still lower than the initial value.
Heart rate.
The heart rate in the group receiving pancuronium increased after thiopentone and there was a further significant increase after the muscle relaxant ((=3.29; P<0.005). There was a maximum increase after tracheal intubation. The group receiving AH8165 0.5 mg/kg had the highest initial heart rate, but there was a further significant increase between 3 and 6 min ((=6.07; P<0.001). The 1.0 mg/kg dose of AH8165 produced a marked tachycardia with a mean increase in rate of 26 beats/min between 3 and 6 min ((=6.52; P<0.001).
Arterial P a c02 was measured to assess whether the patients were being significantly hyper-or hypo- (table III) , and little further change after administration of the muscle relaxant. Neither the 0 to 3-min nor the 3 to 6-min changes were statistically significant. The changes in Pa O2 were clearly related to the mixture being inspired, but there was no difference between the relaxant groups. Intubating conditions. Both pancuronium and AH8165 1 mg/kg gave excellent or satisfactory intubating conditions in 19 out of 20 patients, but the smaller dose of AH 8165 provided significantly worse conditions than pancuronium (x 2 = 18.264; d.f. = 2; P<0.0001) (table IV). There was no significant difference between conditions after pancuronium and AH 8165 1 mg/kg in this study.
Cardiac rhythm.
The presence of ventricular arrhythmias after administration of the muscle relaxant and endotracheal intubation was noted. In the three groups, between one and three patients had occasional ectopic beats, but in no group were these classified as "frequent". Two patients receiving pancuronium developed transient bigeminal rhythm.
DISCUSSION
AH8165 in a dose of 1.0 mg/kg body weight, when given to patients with serious cardiac disability, produced marked cardiovascular changes. The degree of arterial hypotension was statistically significant and, while probably not clinically harmful, would seem to be undesirable when taken in conjunction with the marked tachycardia. The reduction in arterial pressure with this dose of AH 8165 was less than with tubocurarine 0.5 mg/kg or alcuronium 0.25 mg/kg given under similar conditions (Lyons and Clarke, 1972) , but the tachycardia both before and after trachea! intubation was greater. Studies by Loh (1970) and Kelman and Kennedy (1971) suggested that pancuronium had no effect on total peripheral resistance, but that a vagolytic action caused moderate tachycardia and hypertension. The patients in the present study, perhaps because they were partly digitalized, had only a small and not significant increase in heart rate. The two groups who received AH8165 had marked tachycardia in the presence of a decreasing arterial pressure which could be explained as a compensatory reaction to peripheral dilatation but, being more marked than the reaction with tubocurarine, may also involve inhibition at the vagal nerve endings in the heart. The findings of Blogg and his colleagues (1973) , while difficult to interpret because of the preliminary administration of atropine, also showed a reduction in arterial pressure and sustained tachycardia with AH8165.
The cardiovascular changes following administration of muscle relaxants could be attributed to onset of IPPV rather than to the drug itself. This explanation cannot be excluded as a factor, but from the blood-gas measurements it is clear that significant alveolar hypo-or hyperventilation did not occur between 3 and 6 min. This study is a comparison of relaxants under clinical conditions; clearly, when pancuronium is given, any specific actions on the heart almost counterbalance possible effects of IPPV. This is not the case widi AH8165 or with the muscle relaxants studied previously, tubocurarine and alcuronium (Lyons and Clarke, 1972) .
The intubating conditions following the larger dose of AH8165 and pancuronium were not significantly different, but AH8165 0.5 mg/kg was unsatisfactory for this purpose. There was no indication of any advantage in rapidity of onset of action or completeness of muscle relaxation to offset the cardiovascular effects of the drug. 
